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(57) Abstract: A drill guide assembly for determining the axis for drilling a bore to receive a component of an orthopaedic joint 
prosthesis, includes a drill guide (14) having a sleeve (16) and a bulb (18) at one end of the sleeve (16). A frame (6), which can be 
fastened to the bone, includes a housing (22) which defines a recess (20) in which the drill guide bulb (18) can be received with the 
drill guide sleeve (16) extending out of the recess (20), in a direction away from the bone, so that the angular orientation of the drill 
guide sleeve (16) relative to the housing (22) can be adjusted by movement of the bulb (18) within the recess (20). The drill guide can 
be locked relative to the housing against angular adjustment by a clamp which comprises a lower pair of clamping surfaces provided 
by the drill guide bulb and the internal wall of the recess respectively, and an upper pair of clamping surfaces on the drill guide and 
the housing respectively. 
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A DRILL GUIDE ASSEMBLY 

The present invention relates to a drill guide assembly for determining the axis for drilling 
a bor6 to receive a component of an orthopaedic joint prosthesis. 

When preparing a bone to receive a component of a joint prosthesis, it can be important to 
establish the position of an axis which provides a reference against which the location of 
the prosthesis component is determined for implantation. The axis can conveniently be 
determined prior to any resection of the bone 5 relative to the natural bone tissue. 

When the bone tissue provides the ball component of a ball and socket joint (for example 
the humeral component of a shoulder joint or, especially, the femoral component of a hip 
joint), the axis should be determined relative to its convex bearing surface: the prosthesis 
component should be implanted in alignment with that axis or at a predetermined 
orientation relative to the axis. It can be difficult for a surgeon to align a drill guide 
accurately relative to a bone prior to fixing the drill guide to the bone for use. 

US-6595999 discloses a drilling jig which includes a drill guide tube with a rounded head 
which is supported in a housing. The head is able to pivot within the housing so that the 
axial orientation of the drill guide tube relative to the housing can be adjusted. The tube 
can be clamped against adjustment. The clamp comprises upper and lower housing parts 
which can be drawn together so as to grip the rounded head of the clamp on opposite sides 
thereof (see Figures 6 and 10). A transverse arm can be used to obtain high clamping 
forces. However, even using an arm, the forces by which the head is clamped in the 
housing can be insufficient to prevent movement of the drill guide when the jig is in use. 

In one aspect the invention provides a drill guide assembly for determining the axis for 
drilling a bore to receive a component of an orthopaedic joint prosthesis, which comprises: 

a. a drill guide which comprises a sleeve and a bulb at one end of the 

sleeve, 
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b. a frame which can be fastened to the bone, including a housing which 
defines a recess in which the drill guide bulb can be received with the drill guide 
sleeve extending out of the recess, in a direction away from the bone, so that the 
angular orientation of the drill guide sleeve relative to the housing can be adjusted 
by movement of the bulb within the recess, and 

c. a clamp for locking the drill guide relative to the housing against angular 
adjustment, 

in which the clamp comprises a lower pair of clamping surfaces provided by the drill guide 
bulb and the internal wall of the recess respectively, and an upper pair of clamping surfaces 
on the drill guide and the housing respectively, arranged so that the drill guide can be 
locked against angular adjustment by engagement between the frame clamping surfaces 
and the drill guide clamping surfaces of each of the lower and upper pairs, in which the 
upper clamping surface of the drill guide is spaced apart from the bulb along the drill guide 
sleeve. 

The drill guide assembly of the invention has the advantage that the forces which have to 
be overcqme if the drill guide is moved when the drill guide is clamped in the frame 
against angular movement can be arranged to be higher than when would be the case if the 
bulb is gripped on opposite sides by upper and lower housing parts. Secure locking of the 
drill guide is therefore facilitated. 

The drill guide assembly of the invention allows the alignment of the drill guide sleeve 
relative to the bone axis to be finalised after fixing the assembly to the bone. The fixing of 
the assembly to the bone does not therefore have to be performed accurately because the 
final alignment of the drill guide sleeve is achieved after fixation, made possible by the 
translation of the drill guide sleeve relative to the frame when the locking mechanism is in 
its unlocked position. 

Preferably, the frame upper clamping surface is provided on a collar portion which extends 
from the housing in a direction away from the bone, the collar portion being hollow so that 
the drill guide sleeve can extend through it. The collar will frequently provide a 



WO 2005/027755 



3 



PCT/GB2004/003271 



continuous surface which faces towards the corresponding clamping surface on the drill 
guide. Its side wall can be solid, or it can have openings extending through it. The collar 
can extend from the housing for the bulb and be formed with the housing as a single 
component, for example by casting or moulding. Alternatively, the collar can be formed as 
a separate component from the housing, and assembled with it, for example using 
cooperating screw threads. 

Preferably, the frame upper clamping surface faces generally away from the patient's bone 
and the clamping surface of the recess faces generally towards the patient's bone. In this 
way, the side of the recess opposite to the lower frame clamping surface, which faces 
towards the bone, can be open. This can facilitate assembly of the frame. It can also 
facilitate cleaning. When the frame upper clamping surface can face towards the patient's 
bone, the clamping surface of the recess will then face away from the patient's bone. 

Preferably, one of the upper clamping surfaces is provided by a washer, and the clamp 
includes an actuator which can act on the washer to urge it against the other of the upper 
clamping surfaces. When the washer provides the frame upper clamping surface, it can be 
provided on a collar which extends from the housing in a direction away from the bone. A 
washer can be provided on the drill guide sleeve, which can be urged against the frame 
upper clamping surface. A washer on the drill guide sleeve can be urged against the 
surface of a collar which extends from the housing and faces away from the housing. 

Preferably, the assembly includes an actuator by which the frame clamping surfaces and the 
drill guide clamping surfaces of each of the lower and upper pairs can be forced together. 
Preferably, the actuator comprises a threaded nut. The threaded nut can act against a 
washer which provides one of the upper clamping surfaces, to force it towards the other of 
the upper clamping surfaces. For example, when the washer is provided on the drill guide 
sleeve, an actuator nut can be provided on an threaded external surface of the sleeve. It is 
an advantage of the assembly of the invention that adequate clamping forces can be applied 
through a threaded nut without having to use an elongate arm tool. 
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Preferably, at least one of the upper clamping surfaces is domed. It is particularly preferred 
that each of the upper clamping surfaces is domed; one of the surfaces can be convex and 
the other concave. This can facilitate angular adjustment of the drill guide within the 
frame. 

Preferably, the assembly includes a resiliently deformable washer which is located between 
at least one of the upper clamping surfaces and the lower clamping surfaces. For example, 
an O-ring made from a resiliently deformable material (such as a silicone rubber) can be 
provided in a groove in one of the clamping surfaces. When one of the upper clamping 
surfaces is provided by a washer, an O-ring can be provided in a groove in the other of the 
upper clamping surfaces. The provision of a washer of a resiliently deformable material 
has the advantage that the tension that is applied to the pairs of clamping surfaces, to 
achieve satisfactory clamping, is less critical than if the clamp is provided by rigid 
clamping surfaces. 

Preferably, the ratio of (a) the distance between the upper and lower clamping surfaces 
when the drill guide is clamped against angular adjustment to (b) the transverse dimension 
of the bulb measured perpendicular to the axis of the drill guide sleeve, is at least 1 .3, more 
preferably at least about 1 .7, for example at least about 2.0. A greater distance between the 
upper and lower clamping surfaces can mean that the forces which have to be overcome if 
the drill guide is moved when the drill guide is clamped in the frame against angular 
movement are higher than when the bulb is gripped on opposite sides by upper and lower 
housing parts. 

Preferably, the surface of at least one of the bulb and the recess is rounded, at least over 
that part of the said surface (or surfaces) in which clamping takes place. For example, 
when the bulb has a rounded surface, this will generally be provided by a bulb which is 
defined by part of a sphere. For example, it can be approximately hemispherical. The 
other lower clamping surface can be rounded with a similar radius when surface-to-surface 
contact is required. 
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Preferably, the assembly of the invention allows for adjustment of the drill guide through 
an angle of arc of at least about 10°, more preferably at least about 20°, for example at least 
about 30°. The angle through which the orientation of the drill guide can be adjusted is 
dependent on the size of the opening through which the drill guide extends out of the recess 
in the housing, and also the internal dimension of any collar portion on the frame. 

The drill guide sleeve preferably defines a bore in which a drill can be received. The size 
of the bore should be sufficient for the drill to be sliding fit, with minimum clearance 
which would allow play to reduce the accuracy of the location of the bore that is drilled in 
the bone. The sleeve can also be used to locate surgical instruments other than drill bits. 
Suitable drill guide sleeves might have bores with an internal transverse dimension of, for 
example, 2 to 5 mm. 

Preferably, the frame provides a platform which defines a plane which is spaced apart from 
the bone and an axis of the assembly which extends perpendicular to the said plane, and in 
which the drill guide is mounted on the platform so that it can be translated relative to the 
frame generally in the plane of the platform. Translation of the drill guide sleeve in this 
way allows the location of a bore which is prepared by the drill to be changed, while 
maintaining the angular orientation relative to the bone axis. For example, the bore can be 
aligned with the axis, or located at a predetermined distance from the axis. 

Preferably, the drill guide sleeve is mounted on the platform so that (a) it can be moved 
relative to the frame in the plane of the platform, and (b) its angular orientation relative to 
the plane of the platform can be adjusted, the locking mechanism being operable 
selectively to prevent one or both of (a) and (b). 

Preferably, the assembly includes a lock for preventing translation of the drill guide relative 
to the frame, in which the clamp and the lock can be engaged and disengaged 
independently of one another. 

The lock which prevents translation of the drill guide sleeve relative to the frame can 
comprise a pair of plates which cooperate with a frame plate (for example with provides 
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the frame platform) located between them. Operation of the lock involves clamping the 
frame plate between the lock plates, for example by means of a threaded nut which acts on 
one of the lock plates. 

Preferably, the assembly includes an alignment stylus connected to the drill guide sleeve to 
move with the drill guide sleeve relative to the frame, the stylus including a first limb 
which extends in a direction generally towards the bone, to facilitate assessment of the 
alignment of the drill guide sleeve relative to anatomical features of the bone. Preferably, 
the stylus can be moved rotatably around the drill guide sleeve. Preferably, the stylus can 
be moved relative to the frame independently of any movement of the drill guide sleeve 
relative to the frame. In particular, it is preferred that the stylus should be capable of being 
moved around the drill guide sleeve while the locking mechanism is engaged to prevent 
movement of the sleeve relative to the frame. 

The stylus can include a second limb extending from the first limb in a direction generally 
towards the axis of the assembly, the second limb having a stylus tip. The second limb can 
be used to determine the position of the drill guide sleeve relative to the surface of the 
longitudinally extending side wall of a bone where the frame is attached at one end thereof. 
For example, when the frame is attached to the spherical head part of a long bone such as a 
femur, approximately on the axis of the femoral neck, the second limb of the stylus can 
trace around the femoral neck or the base of the spherical head, to assess the transactional 
alignment of the drill guide sleeve, or its angular alignment, or both. 

Preferably, the length of at least one of the first and second limbs of the stylus is adjustable. 
For example, one or each of the limbs can comprise first and second telescoping parts. The 
length of the or each adjustable limb should be capable of being locked, for example by 
means of a threaded fastener. 

Preferably, the frame has three legs by which it can be fitted on to a bone. This can enable 
the frame to be fixed to the bone in a stable configuration. Each of the legs can have a hole 
at its lower end for receiving a fastener by which it can be fixed to the bone, for example 
by means of a bone screw or a pin. 
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The instrument will generally be made from metals which are conventionally used in the 
manufacture of surgical instruments. Certain stainless steels are particularly preferred. 

Embodiments of the present invention will now be described by way of example with 
reference to the accompanying drawings, in which: 

Figure 1 is a side view of the head of a femur, showing part of a drill guide assembly 
according to the invention mounted on the femur head. 

Figure 2 is a side view of a drill guide for use in an assembly as shown in Figure 1 . 

Figure 3 is a side view of a drill guide assembly which can be attached to a femur in the 
way shown in Figure 1 . 

Figure 4 is cross-sectional elevation through a part of the assembly shown in Figure 3. 

Referring to the drawings, Figure 1 shows the upper portion of a femur 2, including the 
head 4 which is received in the patient's acetabulum during articulation of the joint. The 
femur is shown in isolation to show how the present invention can be put into effect to 
prepare the femur for implantation of a "resurfacing" joint prosthesis component. This can 
be used to provide a hard wearing bearing surface on the head of the femur, which can 
articulate with an appropriate prosthesis component which is implanted in the acetabulum. 
The use of such surgical techniques has the advantage that most of the femoral tissue is 
preserved. 

The preparation of the head of the femur to receive a resurfacing prosthesis component 
involves the formation of a bore along the axis of the head, to receive the stem of the 
component. The external surface of the head is prepared by the formation of two 
rotationally symmetrical reamed surfaces. A first surface is aligned parallel or at a 
predetermined angle relative to the axis of the head. A second surface extends between the 
first surface and the axis, the angle between the first and second surfaces being about 135°. 
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The preparation of the external surface of the head requires determination of the axis for 
the component. 

Figure 2 shows a drill guide 14 which comprises a sleeve 16 in which the size of the bore is 
slightly bigger than the size of a drill which is to extend through the tube to create a bore in 
the patient's bone. The sleeve has an enlarged bulb 1 8 at its lower end. Portions of the side 
walls of the bulb are generally spherical. The sleeve 16 has a thread 38 formed in its side 
wall along part of its length. 

Figures 3 and 4 show the assembly of the invention which comprises the drill guide shown 
in Figure 2 and a frame 6. The frame which has three legs 8 for mounting onto the bone 
surface. A hole 10 extends through each of the legs at its base, for receiving a fixing 
screw. The legs are equally spaced around a platform 12. The platform comprises a 
circular ring, from which the legs depend. 

The bulb 18 on the sleeve 14 is received in a recess 20 in a housing 22. The internal 
surface 23 of the recess which faces towards the bone has a generally rounded shape. 

The housing includes an upstanding sheath 24 which extends from the recess 20 in a 
direction away from the surface of the bone to which the assembly is attached. A collar 26 
is provided on the sheath, which provides a clamping surface 28 facing away from the 
surface of the bone. The clamping surface has a groove formed in it, with an elastomeric 
O-ring 32 in the groove. The clamping surface on the collar has a convex domed shape. In 
the illustrated embodiment, the sheath 24 is formed integrally with that part of the housing 
which defines the recess 20, and the collar is provided by a separate part which is fastened 
to the housing by means of screw threads. 

The sheath 24 has a bore 3 1 through it, which communicates with an opening in the recess 
20, so that the drill guide sleeve can extend upwardly from the recess, through the bore 3 1 
in the sheath 24, and through an opening in the collar 26. 
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The drill guide sleeve has a washer 34 positioned on it which provides a clamping surface 
36 facing towards the clamping surface 28 on the collar 26. The washer is a sliding fit ove 
the drill guide sleeve. The clamping surface on the washer has a concave domed shape. 

The drill guide sleeve has a thread 38 formed in its external surface. A nut 39 with a 
mating internal thread is threaded on to the external surface of the drill guide sleeve. 

The openings in the recess 20 and in the collar 26, and the bore 3 1 in the sheath 24 are 
sized to allow the angular orientation of the drill guide sleeve 14 relative to the frame 6 to 
be adjusted, for example through an angle of up to about 20° or more. Such movement of 
the drill guide sleeve is possible when the nut 39 is unscrewed on the threaded external 
surface of the drill guide sleeve, so that the clamping surface 36 on the underside of the 
washer 34 is able to move easily relative to the O-ring 32 and the clamping surface 28 on 
the collar 26. The nut 39 can be used to lock the drill guide sleeve against angular 
adjustment. 

The nut 39 can be tightened down on to the washer 34, to urge the washer against the 
O-ring and the collar. This tends to draw the bulb 18 against the rounded internal surface 
23 of the recess 20 in the housing 22. The action of the internal surface of the housing 
against the bulb, and of the O-ring or collar or both against the washer, prevent relative 
movement between the housing and the bulb and between the collar and the washer. The 
tight sliding fit between the washer and the drill guide sleeve prevent relative movement 
between the collar and the drill guide sleeve. 

Locking the drill guide against movement relative to the housing in the embodiment shown 
in Figure 4 involves drawing the drill guide bulb upwardly against the clamping surface 
provided by the recess in the housing, and drawing the washer downwardly against the 
collar. A reverse arrangement can be used, in which the drill guide bulb is forced 
downwardly against an upwardly facing clamping surface provided by the recess in the 
housing, with appropriate rearrangement of the upper clamping surfaces. 
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Figure 4 also shows details of the lock mechanism by which the drill guide can locked 
against translation across the frame. The platform 12 from which each of the legs 6 depend 
has an opening 52 in it in which the housing 22 is located. The opening 52 is larger than 
the housing, allowing the housing to translate across the platform: as shown in Figure 3, 
translation occurs in a direction which is perpendicular to the plane of the drawing. 

The housing has a lug 54 around its lower edge which is larger than the transverse 
dimension of the opening 52 in the platform 12. The lug prevents the housing from being 
pulled through the opening, in a direction away from the bone. 

The platform 12 has a groove formed in its upper surface, which contains an elastomeric 
O-ring 56. A rigid washer 58 is positioned on the housing, in face-to-face relationship with 
the upper surface of the platform and in contact with the O-ring 56. 

The external surface of the housing has a thread 60 formed in it. A threaded lock nut 62 
engages the thread 60 on the housing, and can act against the washer 58 when it is 
tightened. Such action against the washer tends to draw the housing upwardly relative to 
the platform. The platform is then clamped between the lug 54 and the washer 58, 
preventing movement of the housing (with the drill guide located within it) relative to the 
frame. 

As shown in Figure 1, the assembly of the invention includes a stylus 40 which can be 
rotated about the axis which is defined by the tube 16 of the drill guide sleeve. The stylus 
comprises a first limb 42 which extends in a direction generally away from the platform 
towards the bone, and a second limb 44 extending from the first limb in a direction 
generally towards the axis of the assembly, the second limb having a stylus tip 46. The 
effective length of the second limb can be adjusted by means of a sliding engagement of 
the second limb in a track on the first limb. 

The assembly of the invention can be used to locate the axis on which the spherical head of 
a femur or similar long bone is prepared for resection prior to implantation of a joint 
prosthesis component. In a first step, the axis of the bone is determined approximately, for 
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example by eye, or using instruments, with reference to other anatomical features of the 
patient's bone. Instruments which can be used for this purpose in relation to a patient's 
femur are disclosed in WO-A-03/026517 and WO-A-03/026518. The frame is then 
attached relative to this axis by means of fasteners which pass through the holes 10 in the 
bases of the legs 8 on the platform, into the bone tissue. 

The locks which determine the freedom of movement of the drill guide relative to the 
platform can be released to allow one or both of angular adjustment and translation. The 
stylus can be rotated about the axis of the bone to determine the position of the drill guide 
relative to the surface of the bone which can be traced out using the stylus. When the 
stylus can be rotated about the spherical head of the bone with a constant distance between 
the stylus tip and the bone surface, the drill guide will be aligned with the axis of the head. 
This will generally be the desired location for drilling the bone. However, in some 
applications, it can be desired for the drill guide to be located off the bone axis. 
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CLAIMS : 

1 . A drill guide assembly for determining the axis for drilling a bore to receive a 

component of an orthopaedic joint prosthesis, which comprises: 

a. a drill guide which comprises a sleeve and a bulb at one end of the 
sleeve, 

b. a frame which can be fastened to the bone, including a housing which 
defines a recess in which the drill guide bulb can be received with the drill guide 
sleeve extending out of the recess, in a direction away from the bone, so that the 
angular orientation of the drill guide sleeve relative to the housing can be adjusted 
by movement of the bulb within the recess, and 

c. a clamp for locking the drill guide relative to the housing against angular 
adjustment, 

in which the clamp comprises a lower pair of clamping surfaces provided by the drill guide 
bulb and the internal wall of the recess respectively, and an upper pair of clamping surfaces 
on the drill guide and the housing respectively, arranged so that the drill guide can be 
locked against angular adjustment by engagement between the frame clamping surfaces 
and the drill guide clamping surfaces of each of the lower and upper pairs, in which the 
upper clamping surface of the drill guide is spaced apart from the bulb along the drill guide 
sleeve. 

2. A drill guide assembly as claimed in claim 1, in which the frame upper clamping 
surface is provided on a collar portion which extends from the housing in a direction away 
from the bone, the collar portion being hollow so that the drill guide sleeve can extend 
through it. 

3. A drill guide assembly as claimed in claim 1, in which the frame upper clamping 
surface faces generally away from the patient's bone and the clamping surface of the recess 
faces generally towards the patient's bone. 
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4. A drill guide as claimed in claim 1, in which one of the upper clamping surfaces is 
provided by a washer, and the clamp includes an actuator which can act on the washer to 
urge it against the other of the upper clamping surfaces. 

5. A drill guide as claimed in claim 4, in which the actuator comprises a threaded 
nut. 

6. A drill guide as claimed in claim 1, which includes a resiliently deformable 
washer which is located between at least one of the upper clamping surfaces and the lower 
clamping surfaces. 

7. A drill guide as claimed in claim 1 3 in which the ratio of (a) the distance between 
the upper and lower clamping surfaces when the drill guide is clamped against angular 
adjustment to (b) the transverse dimension of the bulb, measured perpendicular to the axis 
of the drill guide sleeve, is at least 1 .3. 

8. A drill guide assembly as claimed in claim 1, in which the frame provides a 
platform which defines a plane which is spaced apart from the bone and an axis of the 
assembly which extends perpendicular to the said plane, and in which the drill guide is 
mounted on the platform so that it can be translated relative to the frame generally in the 
plane of the platform. 

9. A drill guide assembly as claimed in claim 8, which includes a lock for preventing 
translation of the drill guide relative to the frame, in which the clamp and the lock can be 
engaged and disengaged independently of one another. 

10. A drill guide assembly as claimed in claim 1, which includes an alignment stylus 
connected to the drill guide to move with the drill guide relative to the frame, the stylus 
including a first limb which is directed towards the bone, to facilitate assessment of the 
alignment of the drill guide sleeve relative to anatomical features of the bone. 
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11. A drill guide assembly as claimed in claim 10, in which the stylus can be moved 
rotatably around the drill guide sleeve, 

12. A drill guide assembly as claimed in claim 1 1, in which the stylus can be moved 
around the drill guide sleeve while the clamp is engaged to prevent angular movement of 
the drill guide relative to the frame. 

13. A drill guide assembly as claimed in claim 10 5 in which the stylus includes a 
second limb extending from the first limb in a direction generally towards the axis of the 
assembly. 

14. A drill guide assembly as claimed in claim 13, in which the length of at least one 
of the first and second limbs of the stylus is adjustable. 

15. A drill guide assembly as claimed in claim 1, in which the frame has three legs by 
which it can be fitted on to a bone. 
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FIG. 2 
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